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Abstract

Based on the variational principle, an analytical method is presented to deal with the nonrelati-
vistic energies of atoms (ions) and relativistic corrections in Debye and quantum plasma envi-
ronments. This method can not only deal with single-electron atoms, but also be easily extended to
multi-electron atomic systems. The energy level and transition energy of 0%+ ion in ground state
1s2(1S) and excited state 1s2p(1P) and 1s2p(3P) are calculated, and the influence of plasma shiel-
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ding parameters on the energy level and transition energy is analyzed.
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TR TASRETT, AN T IR RIS AR, PERES . BRIDOGE LR Al s) ) 22 55 I
SHOREUE . X R T HAER R AN W R A E AR IR RIS B BRI S
EAER, FEAE RARSE B T AR SCI0 AT DA S S IRAR SCA T H (W0 ITER 25) 10dfEst, AATTBORBOGE S &
TR CL S 1S T ER A RIRYE, AT T 2 Rt AR R R A R IR 5
T LA T IAER T, Billn, X Tl 9 G555 8 71K, Debye M1 Hickel $2H} 1 A1 HK G 7
AR AL G B, B Debye-Hickel #[1]. X T % w474, SINRIZIRERERT
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B R, B, RIAET—HRMMIIERTT TN RZ—[4]-[9]. R0, XL TARR L R EAE 757
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TESERN@G) A AR IR 2 5, \ SRS E Lo SR e RIEA, BHit— PR Rayleigh-Ritz
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WRAEAZ R EE, X & A SRR E A AT R, AT DU — SR 2 S HCRIEAE X G B i
. % 1~3 & OB FAEAF MBS H T 1sS, 1s2pP, 1s2p°P AeZk HIARA N8 BE B A i 1 il 2 5k
M 1~3 FTLLE ., BEES % u (140, SCP Al ESCP [MMEZHIHE K, X2 TRk Sk, B
B P A SROS R I K, % A F T BT B S A A BRI R g T o R B RSO (R N, R 2 R AR R )N
BE 2R R BRI H B PR

Table 1. Energy level of the ground state 1s?'S of O%* ion in plasma environment (Unit: a.u.)
REERTHLSR (B au)

* 1. FBETIEF OVES 157S

U a SCP a ESCP

0 7.6875 —59.09765625 7.6875 —59.09765625

0.1 7.686501871 —57.51313272 7.687465632 —57.49792262

0.2 7.683572488 —55.95904507 7.687231686 —55.89975289

0.3 7.678801988 —54.43465168 7.686616225 —54.30461872

0.4 7.672271666 —52.93925294 7.685455238 —52.71389583

0.5 7.664055046 —51.47218745 7.6836011 —51.1288694

0.6 7.654218783 —50.0328287 7.680920978 —49.55073977

0.7 7.642823427 —48.62058219 7.67729526 —47.98062803

0.8 7.629924079 —47.23488278 7.672616032 —46.41958163

0.9 7.615570952 —45.87519249 7.66678563 —44.86857982

1 7.59980985 —44.54099836 7.659715286 —43.32853881

1.1 7.582682589 —43.23181067 7.651323866 —41.8003168

1.2 7.564227355 —41.94716129 7.641536705 —40.28471864

Table 2. Energy level of the 132p1P state 0% ion in plasma environment (Unit: a.u.)
F 2 HEFINED OEL 1s2p'P GEE T ELER(CENL: au.)
u a c SCP a c ESCP
0 7.975691986  7.158505416  —38.2113563  7.975691986  7.158505416  —38.2113563
0.1 7.974895825  7.143085721  —36.64602249  7.975676188  7.156816896  —36.61296698
0.2 7.97254171 7.099424125  —35.14717416  7.975563006 7.145915105  —35.02367267
0.3 7.96868394 7.030273264  —33.71116546  7.975250924 7.118684722 —33.4511637
04 7.963378176 6.937223657  —32.33501546  7.974640032 7.069404718  —31.90193839
0.5 7.956679868 6.820955505  —31.01626537  7.973638173 6.99278528 —30.38167128
0.6 7.948643634 6.68132598 —29.7528902 7.972166633 6.882973254  —28.89556212
0.7 7.939323258 6.517322663  —28.54324859 7.97016686 6.732245995  —27.44869513
0.8 7.928772238 6.326860581  —27.38606473  7.967611867 6.52867446 —26.04648775
0.9 7.917045044  6.106327561  —26.28044505  7.964533214  6.250491423  -24.69542986
DOI: 10.12677/mp.2023.134010 82 A HE


https://doi.org/10.12677/mp.2023.134010

e, A

Continued
1 7.904199756 5.849619585  —25.22594481  7.961112853 5.846662294  —23.40479777
11 7.89030403 5545920954  —24.22272759  7.958401706 5.08147572 —22.19380015
1.2 7.875451634 5.173576011  —23.27194756 7.95333028 4624532921  —21.09642866
Table 3. Energy level of the 1s2p°P state O%* ion in plasma environment (Unit: a.u.)
3 EETHED OV HEA 1s2p°P BEEMITE LR (B au)
a c SCP a c ESCP
0 7.9628865 7.243796629 —38.2628544 7.9628865 7.243796629 —38.2628544
0.1 7.962136289 7.228508618 —36.69722024 7.962875913 7.24214071 —36.6644315
0.2 7.959912419 7.185194032 —35.1975266 7.962796432 7.231439937 —35.07492063
0.3 7.956261756 7.11655774 —33.76019307 7.962568713 7.204689991 —33.50187269
0.4 7.951236532 7.024164094 —32.38228637 7.962110954 7.156252376 —31.95167887
0.5 7.944891807 6.908681932 —31.06138264 7.961348108 7.080925716 —30.42992343
0.6 7.937284394 6.769970056 —29.79548213 7.960220679 6.972988897 —28.94171849
0.7 7.928472771 6.607032926 —28.58296051 7.958695249 6.824957603 —27.49204734
0.8 7.918517884 6.417825623 —27.42255124 7.956782032 6.625397366 —26.08618905
0.9 7.907485159 6.198818566 —26.31336127 7.954574961 6.353775991 —24.73040443
1 7.895448725 5.944081276 —25.25493415 7.952381206 5.963409589 —23.43347793
11 7.882500938 5.643201086 —24.24740046 7.951584806 5.264202922 —22.21261823
1.2 7.868778016 5.27566111 —23.29183295 7.949195915 4.668783841 —21.106492

3.2. BRITREVTHLER
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Figure 1. Transition energies as function of shied parameters
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